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PacuyeT nokasaTtenen HageXXHOCTU 0OOpPyAOBaHNA, BePOATHOCTEN Ctp.2

6a3oBbix cobbiTMK ¢ OOl u yactor UCA gnsa
BAB 3Hepro6noka Ne5 3anopoxckon ASC

B pamkax npoekta no yrnybneHHomy aHanu3y 6e3onacHocTu aHeprobrioka Ne5
3anopoxckon AJIC, npeanpuatnem «HosaTop-KueB» BbINONHANMCL paboTbl MO
cbopy 6a3bl 4aHHbIX MO HAAEXHOCTU TENSTIOMEXAHNYECKOrO U ANEKTPOTEXHNYECKOIo
obopynosaHus, obopypoBaHus KWUIMMA 1 pacyeTy nokasatenenm HageXHOCTU
AaHHoro obopynoBaHus.

C60p OaHHbIX N0 HadexxHocmu

C6op akcnnyaTauMoOHHbIX AAHHbIX MO HAAEeXHOCTU 0OOopyaOBaHMS BbIMOMHANCA B
COOTBETCTBUM C nepevyHem ob6opyaoBaHUs, CHOPMUPOBAHHBIM HA OCHOBaHWUU
npenBapuTEnbHOrO NeEpeYHsi, NpUBEAEHHOro B pykoBoacTBe no "C6opy 6asbl
AaHHbIX NO HagexHocTn". 1o Mmepe BbINONHEHUS paboThbl NepedYeHb 06opyaoBaHNA
KOppPEKTUpOBancss B 3aBUCMMOCTU OT M3MEHEHWUN, BHOCUMbIX B 6ady AaHHbIX MO
cucTeMam, BCneacTBme HYero KoppekTnpoBancs cbop AaHHbIX N0 060pya0oBaHMIO.
"paHnuUbl 060pyaOBaHUSA ONPEeAEnsAnMCb HA OCHOBaAHUM OBLLENPUHATBIX NPUHLMIMOB:
—M3n4eCcKon LenocTHoCcTn 0bopyaoBaHNS;

—PYHKLMOHANbHOW LLENOCTHOCTN 060pyA0OBaHMS;

—[0CTaTOYHOCTU CTAaTUCTUYECKUX JaHHbIX;

—y4yeTa 0cobeHHOCTEN MOAENNPOBaHNA OepeBLEB OTKA30B;

—COBMECTUMOCTM C Apyrumun ©Gasamm [OaHHbIX, KOTOPble WCMONb3YTCA Kak
NCTOYHMKN ODOOLLIEHHbIX AAHHbIX.

pynnupoeaHue o6opydoeaHusi

dopmmpoBaHue rpynn obopyaoBaHMsa NPOBOANNOCHL HA OCHOBaHUW “Basbl AaHHbIX MO
cuctemMam” € ydeToM CTaTUCTUMYECKMX [aHHbIX MO OTKasam W HapaboTkam
obopynoBaHusa. [ns kaxgoro Tvna obopyaoBaHus Obinn onpeferieHbl OCHOBHbIE
Kputepuu, no KOTOPbIM NPOBOAMIMOCH NEepBOHaYanbHoe onpeaeneHne rpynn. 3atem
ObINMM PacCMOTPEHbI CTAaTUCTUYECKME OaHHbIE MO OTKa3aM M HapaboTkam, caenaHbi
onpeaeneHHble gonyueHns. B pesynbtate BbINOSHEHHbLIX PaboT No rpynnuMpoBaHuULO
TennomMmexaHnyeckoro obopyaoBaHusa 6bino cgopmupoBaHo 146 rpynn, y4yuTbiBas
BUA, KOHCTPYKUMIO, pexum paboTbl, napameTpbl paboTbl (paboyen cpeabl),
nepuoanNYHOCTbL ONPo6OBaHMI/UCMbITAHUIA N TUMNbI OTKA30B 060pya0BaHMS.

Mo anekTpoTexHn4YeckoMy 060pyLOBaHMIO OCHOBHbLIMY MPUHLUMNAMK FPyNNMpoBaHns
CNY>XUNW OANHAKOBasA KOHCTPYKUMS, HOMUHarbHbIE NapameTpbl, PpeXum paboTbl, TUMbI
OTKa30B W Hannyme ctaTUcTu4ecknx gaHHolx. No gaHHomy obopyaoBaHmio GbIno
cchopmupoBaHo 38 rpynn.

Mpynnbl obopypoBaHns no KWUIMWA cocTaBnsanucb Ha OCHOBaHUM OAMHAKOBOW
KOHCTPYKLUMN U HaNUuusa CTaTUCTMYECKUX AaHHbIX NO HagexHocTn. B pesynbrtate
rpynnupoBaHus 6b1no coopmMmpoBaHo 68 rpynn.

Cneundmyeckne paHHble N0  HagexHocTn obopygoBaHua aHeprobnoka Ne5
3anopoxckon ASC cobupanuck 3a nepuog ¢ 1993 no 1997 roa.

fdaHHble no oTkazam 6bIMM  KNaccuuuMpoBaHbl B 3aBUCUMMOCTM  OT
paccmaTpuBaemMoro obopygoBaHMs U pexuma ero paboTbl Ha pasnuyHble Tunbl
(oTka3 Ha 3anyck, oTka3 B paboTe, OTKa3 Ha OTKpbITME, OTKa3 Ha 3akpblTue,
3acopeHuve 1 T.4.).
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PacuyeT nokasaTtenen HageXXHOCTU 0OOpPyAOBaHNA, BePOATHOCTEN Ctp.3

6a3oBbix cobbiTMK ¢ OOl u yactor UCA gnsa
BAB 3Hepro6noka Ne5 3anopoxckon ASC

NcmoyHuKku OaHHbIX

B kayecTBe WCTOYHUKOB chneunduyeckux paHHbIX Mo Aedekram obopyaoBaHUs
NCMNOSb30BarnCh:

1) oTyeTbl O paccrnefoBaHUM HapyLeHUKW, COCTaBfiieMble B COOTBETCTBUMM C
"MonoxeHnem o Nopsigke paccnefoBaHMsl U ydeTa HapyleHun B paboTte aTOMHbIX
ctaHumn" HO306.205-96;

2) oT4eTbl O paccnefoBaHMM OTKIIOHEHMW, COCTaBNsieMble B COOTBETCTBUN C
"MonoxeHnem o0 nopsgke paccrnefoBaHUs M ydeTa OTKNIOHEHM B paboTe cuctem u
obopynoBaHMs, NOArOTOBMEHHOCTM MnepcoHana, MNPUMEHMMOCTU npoueayp Ha
3anopoxckon ASC" 00TC.IMJ1.026;

3) XypHanbl 4edeKToB;

4) 6a3bl AaHHbIX NO AedekTam;

5) 6a3a gaHHbIX N0 BUBPOCOCTOAHMIO 060pYyAOBaHNA.

Mpn cbope [aHHbIX MO HEroTOBHOCTM KaHanoB CUCTEM U3-32 TEXHUYECKOTro
o6CcnyXMBaHUA, PEMOHTOB, UCMbITAHUI UCNONb30Banach:

1) XypHanbl onpoboBaHMss M BblBOAA B pPEMOHT 060pyaoBaHWA CUCTEM
©e3onacHocTy;

2) XXypHanbl 3asiBOK Ha BbIBOA B PEMOHT 000pyA0OBaHuS;

Mpwn cbope aaHHbIX NO HapaboTkam 060pyaAoBaHNA NCTOYHUKAMMW CITY>KUIN:

1) XypHanbl onpoboBaHus M BbiIBO4A B pPEMOHT 06opydoBaHWA  cUCTEM
©es3onacHocCTH;

2) XXypHarsibl 3asiBOK Ha BbIBOJ B PEMOHT 060pyaoBaHuS;

3) onepaTuBHbIE XXypHarnbl;

4) nporpaMmbl UCMbITaHUA 1 ONPOBOBaHWUI;

5) MHCTPYKUUKM NO 3KCNyaTaunm CUCTEM.

Pacyem nokaszamesnel HadexHocmu

HomeHknaTtypa nokasaTenen HagexxHoCcTu onpeaensnacb NCxoast U3 BO3MOXHOCTH
BOCCTaHOBNEHMS 000pya0BaHNS U PEXUMOB paboTbl.

Mpw pacyeTe nokasaTenen HageXHoCTM 0b6opyaoBaHUS NPUHUMANUCL AonyLeHNUs 06
OpAMHAPHOCTU, CTaLMOHAPHOCTM U OTCYTCTBUM NOCINEACTBUSI NOTOKa OTKa3oB. Mpu
3TOM 4118 nepuoam4eckn onpobyemoro o6opyaoBaHus nNpu Beibope HOMeHKNaTypbl
nokasaTenen HageXXHOCTU NPUHUMAanMCh crieayoLlme AonyLeHus:

- nocne onpoGoBaHus, XapaKkTepPUCTUKM o6opyaoBaHus COOTBETCTBYIOT
XapaKTepucTUKaM HOBOTO;

- NPV BO3HWKHOBEHWMM OTKA30B 00OpydoBaHMS B nepuog mexay onpoboBaHusiMu,
BpeMsi BOCCTaHOBNEHUSI 00OOpyaoBaHWsi NPeHebpexxMmMo Mano Mo CpaBHEHUID CO
BpeMeHeM Mexay onpoboBaHUSAMMU.

PacueTbl nposoavnuce ans 5%-ro OBeEpUTENBHOrO UHTepBarna C MCNosib30BaHUEM
HECKOMbKMX METOAOB pacyeToB.

[MepBbl METOO pacyeToB — «MNPAMOMY» pacdeT nokasaTenen HageXxHoCTw,
npumMeHsnca ana obopygoBaHus, No KOTOPoMy cobpaHa gocTaTodHas CTaTUCTUKa Mo
cneumdnyeckum gaHHbIM O HAAEXHOCTW.
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6a3oBbix cobbiTMK ¢ OOl u yactor UCA gnsa
BAB 3Hepro6noka Ne5 3anopoxckon ASC

Btopon MmeTon 3akniovaeTca B pacdeTe  nokasaTtenem  HageXHoCTU  no
cneunuyeckumMm gaHHbIM C UCNOoSb3oBaHNEM 0DO06LLEHHbIX AaHHbLIX N0 HapaboTkam n
oTKaszam obopyaoBaHUs.

[aHHbIN MeToa pacyeToB NPUMEHSANCA B TEX Cry4vasXx, Korga cneumuyeckmx gaHHbIX
0 HapaboTkax 1 oTkaszax obopygoBaHUS HEAOCTAaTOYHO U HEOBXOOMMO UCNONb30BaTb
00o0LieHHble  gaHHble.  PacyeTbl npoBoguMnucb  Metogom  bameca nytem
KOMOMHMpOBaHNA cneundundeckmx u 000OLLEHHbIX CTaTUCTUYECKUX [OaHHbIX MO
HapaboTkaM n oTkasam 0b6opyaoBaHUS.

TpeTnin meToa — pacyeT nokasaTenen HageXXHOCTU C UCNOoNb3oBaHMEM O0BO0OBLLEHHbIX
AaHHbIX Mo HapaboTkam o0OopyaoOBaHMS M pacCYMTaHHbIX 3HAYEHUA MoKasaTenen
HaaeXHOCTW.

Mpn wncnonb3oBaHUMM [aHHOIO MeToda B pacyeTax MokasaTtenenm HagexHoCTu
obopyaoBaHus, N0 KOTOPOMY HET cneumpuryecknx n 0600 eHHbIX JaHHbIX 06 OTKasax
obopyaoBaHMs, HO MMEKTCHA AaHHble NO HapaboTkaM M pacCyMTaHHbIE 3HAYEHUs
nokasatenenm HagexHoOCTM u3 o0006LWEeHHbIX AaHHbIX, MPUMEHANacb nporpaMmma
BAYESIAN.xls, paspabotaHHas komnaHmen SCIETECH. [aHHOe nporpaMmmHoe
obecneyeHne nNo3BONsSIET NPeacTaBuMTb anpuUoOpPHOE HEMpPEPbLIBHOE pacnpeneneHve B
ANCKPETHOM hopme € nomMoLLbo PyHKUMK npasgonogobus B gopme GMHOMUHANBHOIO
UM NyacCOHOBCKOro pacrnpegeneHvs. B kayecTBe anpuopHOro mnpuvHUMAanoch
norHopmMmanbHoe pacnpegeneHne. WMcxogHbIMM  AaHHbIMKM - NS pacyeToB  Obinu
cpedHne 3HayeHusa nokasaTtenen HageXHOCTWU, B3ATble U3 0006LIEHHbIX OaHHbIX U
dakTop owmnbkn. Mpn aTomM BLINO caenaHo AONyWEHNE O TOM, YTO PAKTOP OLUMOKM
EF=10, Tak kak B OONbLUMHCTBE WCMNOSIb30BaHHbIX ODOOLLUEHHbIX OaHHbIX UMEKTCS
TONbKO CpefHMe 3HA4YEHNS NoKasaTens HageXXHOCTU, N HET PpacCYNTAHHbIX 3HAYEHUN B
95% 1 5% TOYKax OBEPUTENBHOIO MHTEpPBana.

UeTBepTblM METO4 OCHOBbLIBA€TCA Ha  WUCMONb30BaHWW  HEUMH(OPMaTUBHOIO
pacnpegeneHns, roe KoHCepBaTMBHO KONMYECTBO OTKaA30B NpuHUMaeTcs pasHbim 0,5.
[aHHbIN MeTo[ pacyeToB MNPUMEHSNCHA ONS pacyeToB MoKasaTenen HageXHOCTU
obopyaoBaHus, [Ona  KOTOPOro HeT cneuumduyeckux [OaHHbIX MO OTKasam
obopynoBaHus, a Takke HeT 060OLLEHHbBIX AaHHbIX.

[na pac4yeToB nokasaTenen HagexHocTu obopyaoBaHMs Mo MNeEpBOMY, BTOPOMY U
YyeTBEPTOMY MeTodaM creumansbHo Obino paspaboTaHo nporpaMMmHoe obecnedeHue
sazan.mdb. icxogHbIMM AaHHBIMKW 4S5 pacyeToB B AaHHOW nNporpamMme siBAaTCA:

Mo nepBoMy wmeToQy — KONMMYECTBO OTKA3oB WM HapaboTka, MOMy4YeHHble Mo
cneunguyeckum gaHHbIM 1 TUMN pacnpeaeneHus;

Mo BTOpOMYy MeTony — KONMMYECTBO OTKa30B U HapaboTka, B3ATble M3 cneumdpunyeckmnx
1 0600LLEHHBIX OaHHbIX 1 TUN pacnpegeneHnsi No 0606LWeHHbIM JaHHbIM;

Mo yeTBEpTOMY MeTOAY — HapaboTka, NoNyYeHHas 13 cneundnyecknx gaHHbIX.

[ns oTkasoB obopyaoBaHus TvnNa “HeBbINoSIHEHME (PyHKUMK®, “oTKa3 B paboTe”, “oTkas
Ha M3MEHEHME NONOXeHus”, “OTkas Ha COXpaHeHue nomnoxeHus”, “noxHast pabora”,
“3acopeHune”, “Teyb”’, “paspbiB” pacCuUNTbIBANNCb 3HAYEHUA WMHTEHCUMBHOCTM OTKa30B
Acp- ONs obopynoBaHuA ¢ oTka3amm “OTKas3 Ha 3anyck’, “oTka3 Ha OTKpbITue", " oTka3
Ha BKNtOYeHMe”, “oTka3 Ha 3akpblTme", "OTKa3 Ha OTKMYeHue” pacCyMTbiBanunCb
3HaYeHns1 BEpOSATHOCTW OTKasa Ha TpeboBaHue - Pqp.

Tun pacnpenenexHns Ans pacyeTta nokasatenen HaaeXXHocTu Belbnpancs, ncxoas m3
cnenyroLmnx cCoobpakeHni:
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PacuyeT nokasaTtenen HageXXHOCTU 0OOpPyAOBaHNA, BePOATHOCTEN Ctp.5

6a3oBbix cobbiTMK ¢ OOl u yactor UCA gnsa
BAB 3Hepro6noka Ne5 3anopoxckon ASC

1)  ans o6opynoBaHus, y KOTOPOro HapaboTka BblpaXeHa B Yacax u UMerTCs
cneunduryeckne aaHHbIe No oTkazam 1 HapaboTkaM, ObINo NPUHATO
SKCMOHEHUManbHoe pacnpeaeneHne;

2) ans obopyaoBaHusi, y KOTOPOro HapaboTka BbipaxkeHa B TpeboBaHMsAX
(OMCKpeTHble 3HaYEHNs) U UMEIDTCS creunduyeckne AaHHbIe NO OTKa3am U
HapaboTkaMm, 6bIno NPUHATO BUHOMUAaNbLHOE pacnpeaeneHune;

3) Aana obopynoBaHWsA, NO KOTOPOMY HEeOOCTATOYHO chneumduyecknx OaHHbIX Mo
HapaboTkaM K OTKasaMm, BbINonHsanace GaviecoBckas oueHka. B aTtom cnyyae, ans
obopyaoBaHus, y KOTOPOro HapaboTka BblpaXKeHa B Yacax anpuopHbIM Oblflo NPUHATO
HeMHdOpMaTMBHOE pacnpeeneHne, anocTepmopHbiM — ramma pacnpegenexuve. [Ons
pacyeTa nokasaTenewn HageXHoOCTU 06opyaoBaHMS, Y KOTOPOro HapaboTka BblpaxeHa
B TpeboBaHuAX Ha cpabaTbiBaHME, anpuvoOpHbIM pacnpegeneHnem Obino MNPUHATO
TaKke HemHpopmaTnBHOE pacnpeneneHme, anocTeEPMOPHbIM - B-pacnpeneneHue.

4)  pnsa obopynoBaHUs, MO KOTOPOMY HET cneundmyecknx n 0600 EHHbIX AaHHbIX
no oTkasam 06opyaoBaHMs, HO UMEKOTCA 3HaYEHNs NokasaTenen HageXXHoCTU, B3ATbIe
13 0600LLIEHHBIX OaHHbIX, MPUMEHSNOCH NIorapnmmuyeck HopmarnbHoe
pacrnpegeneHne Kak anpMopHOe N OUCKPETHOE pacnpeaeneHne Kak anocTepuopHoeE;

5) pna obopyaoBaHus, NO KOTOPOMY OTCYTCTBYIOT cneumdpuyeckne n obobLeHHble
AaHHble  NO  OTKazam  obopydoBaHUs,  MNPUMEHANOCb  HeMHMOpPMaTUBHOE
pacnpegerneHue B Ka4yecTse anpuopHoro. AnNoCTepMopHbIMU pacnpeneneHmsamMm obinm
NPUHATLI raMMa-pacnpegenenne n B-pacnpeneneHme B COOTBETCTBMM CO Clyyasmu,
onucaHHbIMKU B N.3 4aHHOro pasgena.

Ana ncnonb3oBaHUSA NONYYEHHbIX Pe3ynbTaToB pacyeToB MpPU NOCTPOEHUN OepeBbeEB
oTka3oB B nporpamme SAPHIRE 66151 paccumTaHbl napameTpbl pacrnpegeneHun.

NcTouHnkamm 0600LLEHHBIX AAHHBIX AN PpacyeToB CryXunn (NpuBegeHO B Nopsiake
NCMNOSb30BaHNA, UCTOYHMKM 1, 2 1 3 MMEKT OAUHAKOBLIA PEUTUHI UCMONb30BaHWUS,
COOTBETCTBEHHO, ANd TennomMmexaHmyeckoro obopyaosanusa (1) u KUMnA (2,3)):

1)  OueHka nokasaTenen HagexxHOCTN INEMEHTOB CUCTEM Be30MacHOCTU
peakTopHbIX ycTaHoBOK B-320 6nokos 1,2,3,4,5 3anopoxckon ASC no onbITy
akcnnyaTaumm. 2.05-0T-065-96-3IMP. OKB “I'maponpecc’.

2) PekoHcTpykums ACY TIT ASC 3b Ne3 3A3C. lNpoekTHasn oueHKa HaaexXHOCTH
cuctemsl. BANL. 421457.116 B1 (210014.00003). XapTpoH, 1996 r.

3) AHanms HageXxHoCTU ynpaBnsAlLWmMxX cuctem 6e30MacHOCTU, peann3oBaHHbIX Ha
cpeactBax YKTC. PaspaboTka TEXHUYECKMX PELLEHUA N MEPOMPUATUI MO
coBepLueHcTBoBaHMo YKTC n ontummusaumm nepnoguyHoCTn 1 HOpM TEXHUYECKOrO
obcnyxusanus. Otyet no HAP. BHUNASC, 1990 r.

4)  WTOroBbI OTYET O Hay4YHO-UccnegoBaTenbckon padorte. C6op n obpaboTka
3KcnsyaTauMOHHbIX JAaHHbIX MO NCXOAHbIM cobbITUAM aBapuin (MCA) 1 HagexXHoCTH
Cb aHeprobnokos ¢ peaktopamvm BBOP-1000 ans ncnonb3oBaHus Npy aHanuaa
cobbITnin NnpeLecTtBeHHNKOB aBapui. Tema 6.1.15. nnaHa HAOKP M'HTL, APE Ha
1996 .

5) OueHka nokasartenen HageXxHocTn 06opyaoBaHNA CUCTEM BaXKHbIX AN
©e3onacHocTn ASC ¢ peaktopom BB3IP-440. HoBatop-Knes. 1996 r.

6) OueHka nokasatenen HagexHoctTn obopyaoBaHusa cuctem 6esonacHocTn ASC ¢
peaktopom BBOP-440. NokasaTenu HagexHoOCTn obopynoBaHMst CUCTEM
B6esonacHoctn 1-ro un 2-ro 6nokos PoseHckon ASC. HosaTtop-Knes. 1995 r.
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6a3oBbix cobbiTMK ¢ OOl u yactor UCA gnsa
BAB 3Hepro6noka Ne5 3anopoxckon ASC

7) I|AEA TECDOC-478 “Component Reliability Data for use in PSA”, Vienna, 1988.
PacueT HerotoBHOCTM 060pyaOBaHUSA U3-3a NSIAHOBOrO (HEMTAHOBOIO)
TexobcnyXnBaHus, peMOHTa U UCTMbITAHUIA BbINONHANCA A5 KAHANOB CUCTEM MO
AaHHbIM CyMMapHOro BpeMeHn TO, peMOHTOB U UCTIbITAHWUIA.

AHanu3 omka3oe rno o6wum npuvyuHam

C6op 1 obpaboTka gaHHbIX ona npoBeaeHus aHanmsa no OOl BbINOAHANUCH B
crnegylowen nocneaoBaTenbHOCTU:

1)  OnpepgeneHune rpynn obopynoBaHus, ANs KOTOPbIX MOLENUPYOTCSA OTKa3bl NO
obLwen npnymHe.

2) Bbibop pacyeTtHon mogenu OOIT ans ncnonb3oBaHUA B AepeBbsIX OTKA30B.
3) AHanm3 CTaHUMOHHbIX N 0BOBLLEHHBIX OaHHbIX.

4)  Pacuet 3HavyeHmn OOIT ¢ ncnonb3oBaHnem 0606LLEHHBIX AAHHbIX.

Ha nepBom atane aHanusa oTtka3oB no OOl BeposaTHOCTN 6a30BbIX COObLITUIA C
oTKasamu no o6LWuM NpuyMHam onpeaensnmcb ¢ MCNONb30BaHNEM METOLOMNOMMN [3-
drakTopa.

[Ans BbisBNeHWss 6a3oBbIX COObLITUIA, KOTOpble SBMAOTCA Haubonee 3HayYUMbIMU
BKIagyvkamMum B CYMMapHY0 4acToTy NnaBrfeHns akTUBHOW 30HbI, BbINOMHANCA aHanu3
3HaummocTn no ®dycceno-Becenu. B pesynbTate, 6asoBble cobbITUS C YypOBHEM
3HaummocTun 6onee 0,01 paccmaTpmBanucb Kak JOMUHAHTHbLIE.

Ansa rpynn komnoHeHToB ¢ OO, KOTOpbIE OnpeaeneHbl Kak 3HaYynMble, BbIMOMHSANCS
bonee pgeTanbHbIM aHann3 € UCNOSIb30BaHMEM MOAENN MHOXECTBEHHbIX FpeyecKux
6yke (MIB). PacuyeTbl BbINOAHANUCL ANA rpynn, pasmMepoM A0 8 3MeMeHTOB. U
cooTBeTcTBYtowen koHdpurypaumm OOIT (oTkas k anemMeHTOB U3 M 3fIEMEHTOB).

Ans rpynn obopynoBaHusi, MO KOTOPOMY B aHanuse HafeXHOCTM pacCUUTbiBanuchb
BPEMEHHbIE ToOKasaTenn HaOeXHOCTU (MHTEHCMBHOCTb OTKa30B), BbIMOJHANCS
nepepacyeT B BEpPOSATHOCTb OTKa3a (OpMyre SKCMOHEHLMAnbHOro 3akoHa
pacnpeaeneHus.

[MpoBeOeHHbI aHanM3 CTaHUMOHHBLIX [aHHbIX MO OTka3am obopyaoBaHusA
9Heprobnoka Ne5 He BbIsBUST OTKa3oB MO 0OWMM npuydnHam no obopyaoBaHMto,
COCTaBMAOWEro [AOMUHaHTHble rpynnbl. [loaToMy ana pacdeta BepOATHOCTEMN
6a3oBbix cobbiTnii ¢ OOIT ncnonb3oBanncb 0006LLEHHbIE AaHHbLIE MO aHANOrMYHOMY
o6opyaoBaHuio.

B kauecTBe UCTOYHMKOB 0BOBLLIEHHBIX AaHHbLIX NCMONb30BasuCh:

1) NUREG/CR-5497 “Common-Cause Failure Parameter Estimations”;
2) NUREG/CR-5485 “Guidelines on Modeling Common-Cause Failures in Probabilis-
tic Risk Assessment”.

Mpn wucnonb3oBaHun 0606weHHbIX AaHHbix M3 NUREG/CR-5497 Bbibupanucb
3Ha4YeHus rpevecknx OyKB Ana onpedenieHHOM KoHdurypauum oTkasoB K aremMeHToB
no obLiern npuynHe 13 rpynnbl pasmepomM m.

B Tex cnyyasx, korga B yKa3aHHOM WCTOYHUKE OOOOLIEHHbIX [aHHbIX HeT
aHanorn4yHbIX AdaHHbIX ON9 paccmaTpuBaeMoro obopyaoBaHUs, MCMonb3oBanachb
Tabnuua ncesBoobo6LleHHbIX OaHHbIX, NpuBeaeHHass B PykosoacteBe NUREG-5485
ana mogenun anba-dgakropa. lNpu 3ToM BbINOMHANCA NepepacyeT 3Ha4YeHun anbga-
daktopa B Moaenb rpedvecknx OykB. Tuvn m napameTpbl pacnpegeneHnn ang
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6a3oBbix cobbiTMK ¢ OOl u yactor UCA gnsa
BAB 3Hepro6noka Ne5 3anopoxckon ASC

NoSTly4YeHHbIX 3Ha4YeHUn BepodaTHocTen 6asoBbix cobbiTnini ¢ OOl BbIGpaHbl Kak ons
He3aBMCUMbIX OTKa30B COOTBETCTBYHOLEro o6opyaoBaHus.

[na BbINONHEHMs pacyeToB BeposiTHOcTEN 6asoBbix cobbitn ¢ OOl 6bina
paspabotaHa nporpamma ccf.mdb, nosBonswwas Npou3BOAUTL  pacyeTbl
BeposTHOCTEN Kak no metoay MIB, Tak v wmcnonb3ys mogenb anbda-akropa.
NcxogHbIMM faHHbIMM NS pacyeToB SIBMIAKOTCA BEPOSITHOCTb HE3aBMCMMOTO OTKasa
AN paccMmaTpuBaemoun rpynnbl, pasMep rpynnbl, KOHQUrypaumsa k-us-m, 3HadeHus
rpedeckux 6yks (Mnu anbdga-gakropa).

Pacyem yacmom UCA

[ns pac4eToB 4YacTOT UCXOAHbIX COObITUIA, BCE UCXOAHbIE CODOLITMSA ObINW pa3aeneHbl
Ha TpW Knacca B 3aBUCUMOCTU OT YaCTOTbl BO3HUKHOBEHUS:

a) coBbITWS C BbICOKOI YacToToit BoaHUKHOBeHMs (10°7-10%"1/ron);
b) cobbITHSi CO cpeaHelt YacToToit Bo3HukHoBeHus (10°-10" 1/rop);

C) COBbITWSI C HU3KOI YacTOTON BO3HUKHOBeHMs (< 10 1/rop).

Ana cobbITMin ¢ HU3KOM 4YacTOTOW BO3HUKHOBEHUS (bonbwmne n cpegHue Teumn 1
KOHTypa) NpuYMeHsAnacb 3KCMepTHas OueHKa, C YY4eTOM [AaHHbIX MO aHanornmyHbIM
3Heprobriokam.

[na cobbITun co cpegHen 4YacToTOM BO3HUKHOBEHUS MPUMEHSANCA MeTo 6anecoBCKon
oLeHkn. B kadecTBe anpmopHOM MHOpMaLUK NCNOSb30BanMcb 0600LLEHHbIE AAaHHbIE
no cobbitnam gna ASC c peaktopamu BB3P-1000.

[Ons cobblTu C BbICOKOM 4aCTOTOW BO3HMKHOBEHUSI MpPU Hannummn cneumdunyeckmx
AaHHbiXx no WMCA wucnonb3oBancsa npsiMmon MeTog pacdeTtoB. B cnyvasix, korga
cneunduyecknx gaHHblx no MCA HeT mnm HegocTaTO4YHO, pacyeTbl NMPoBOAMCH MO
meTtoay baneca ¢ ncnonb3oBaHmem o0600LLEHHbIX LaHHbIX.

Mpn NnpumeHeHn GanecoBCKOW OLEHKM B TEX Criydasx, Korga B UICTOYHUKaX
0006LLEHHBIX AaHHbIX CTaTUCTUYECKME AaHHbIEe MO KonudecTtBy criydaeB ICA n
nepuoae HabnogeHnn He npueeneHbl 3HaveHmne YactoTbl MICA npnHMManoch paBHbIM
3Ha4YeHuto 13 0600 EHHBIX AaHHbIX. [1Ns pacyeTa BEPXHEN U HWXKHEN rpaHuLy
AOBEPUTESIBHOIO MHTEPBAana v onpeaeneHns MeauaHHoro 3Ha4eHust, MPUMEHSANCA
METO/ pacyeToB, OCHOBaHHbIV Ha onpeaeneHnn nceesgonapameTpos (a,b) ramma-
pacnpeaeneHnsa 4acTtoTbl.

Ana NCA, npu HanoxeHuu AoNOSTIHUTENBHOrO 0TKasa, bb110 caenaHo gonylleHne o
TOM, YTO JaHHbIN OTKa3 He SABNSETCA ycnosnem Ansi Bo3HMkHoBeHus MICA. B atom
cnyyae, yactota ICA paccumTbiBanacb no hopmysie nosiHOM BEPOATHOCTH
HEe3aBUCUMbIX COObITUNA.

3Ha4yeHuns1 YacToT AOMNOSHUTENbHbBIX OTKA30B PacCYMTbIBaNuChb No JaHHbIM O
HagexXHocTn obopyaoBaHus, B3aTbIM 13 B[.

Onsa rpynn ICA, KOTOpble COCTOAT N3 HECKOSbKUX COCTaBMAOLNX, MPUMEHSAcCh
Teopema NosiHOM agaAnTUBHOCTU, COMfTAaCHO KOTOPOW cyMma cobbITUIN CHOBa SIBRSIETCA
cobbiTneMm.
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6a3oBbix cobbiTu ¢ OOI n yactotr UCA ans

BAB 3Hepro6noka Ne5 3anopoxckon ASC

[nsa pacyeTta Yactot VICA 6bina paspaboTtaHa nporpamma isa.xls, nozsonstowias
BbINOJTHATb pacyeTbl BCEMU BbllLEYKa3aHHbIMW METOAAMMN.

NcTouHMKammn 0600LEHHBIX OaHHbIX CIY>XUIN:

1) IAEA-TECDOC-719 - Defining initiating events for purposes of probabilistic safety
assessment. |IAEA, 1993.

2) IAEA-TECDOC-749/R — O6wue nHnuumnpytowmne cobbltna ans BAB ona peaktopos
Tvna BBOP. MATATO3, 1994r.

3) Report-PSA_WWER_T - Insights from PSA results on the Programmes for Safety
Upgrading of WWER NPPs. IAEA, 1995.
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